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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant : Jorg ADLER et al. 

Group Art Unit: UNKNOWN 

Appl. No. : 09/856,495 

Examiner: UNKNOWN 

I A. Filed : December 3,1999 

For : CERAMIC MULTILAYER FILTERS AND METHOD FOR PRODUCING 

THE SAME 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, B.C. 20231 

Sir: 

Prior to calculation of the fees and an examination of the above-identified patent application, 
the Examiner is respectfully requested to amend the application as follows: 



IN THE CLAIMS 

Please amend claim 9 as follows (a marked-up copy of the changes is attached to the present 
amendment): 

9. (Amended) Process for producing a ceramic multi-layer filter according to claim 1, in 
which at least two ceramic slurries are manufactured from at least two ceramic powders of the same 
or different composition but different particle sizes with the additional of known forming and 
sintering auxiliary agents, where the particles of the ceramic powders are wet with a material or a 
material is added to the ceramic slurries in powdered form, which wets the surface of the ceramic 
particle well with a temperature increase and has the same or approximately the same thermal 

1 
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coefficient of expansion as the ceramic particles, and which does not or only slightly alters the 
particle size, particle morphology and particle composition/crystal structure compared to those of 
the powder that is used and which forms spot and/or surface connections in the case of a temperature 
change between the particles, where the material is only added in the quantity or in the quantity that 
coats the ceramics particles so that the pore quantity and pore size between the particles is reduced 
by the material only slightly or only partially but not more than 50%, one or more layers are formed 
and dried from the slurries, where, after partial or complete drying of a layer, another layer with 
ceramic particles with a smaller particle size than the already dried layer can be formed on it, and 
at least two layers are placed over one another and/or connected with one another and jointly 
subjected to a temperature increase, which leads to the formation of the spot and/or surface 
connection between the ceramic particles by the material. 



REMARKS 

The Examiner is respectfiiUy requested to enter the foregoing amendment to remove multiple 
dependent claims prior to examination of the above-identified patent application. 

The amendments to the claims made in this amendment have not been made to overcome the 
prior art, and thus, should be considered to have been made for a purpose unrelated to patentability, 
and no estoppel should be deemed to attach thereto. 
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Should there be any questions, the Examiner is invited to contact the undersigned at the 
below-listed telephone number. 



September 24, 2001 

GREENBLUM & BERNSTEIN, P.L.C. 
1941 Roland Clarke Place 
Reston, VA 20191 
(703)716-1191 




Respectfully submitted, 
Jorg ARWHl et al. 
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MARKED-UP COPY OF CHANGES TO CLAIM 9: 

9. (Amended) Process for producing a ceramic multi-layer filter according to [one of claims 
1 through 8] claim 1, in which at least two ceramic slurries are manufactured from at least two 
ceramic powders of the same or different composition but different particle sizes with the additional 
of known forming and sintering auxiliary agents, where the particles of the ceramic powders are wet 
with a material or a material is added to the ceramic slurries in powdered form, which wets the 
surface of the ceramic particle well with a temperature increase and has the same or approximately 
the same thermal coefficient of expansion as the ceramic particles, and which does not or only 
slightly alters the particle size, particle morphology and particle composition/crystal structure 
compared to those of the powder that is used and which forms spot and/or surface connections in the 
case of a temperature change between the particles, where the material is only added in the quantity 
or in the quantity that coats the ceramics particles so that the pore quantity and pore size between the 
particles is reduced by the material only slightly or only partially but not more than 50%, one or more 
layers are formed and dried from the slurries, where, after partial or complete drying of a layer, 
another layer with ceramic particles with a smaller particle size than the already dried layer can be 
formed on it, and at least two layers are placed over one another and/or connected with one another 
and jointly subjected to a temperature increase, which leads to the formation of the spot and/or 
surface connection between the ceramic particles by the material. 



Rec'dPCT/PTO 2,4SEP2{)fl1 
L09856495 

^eram ic Multi-layer Filters and Process for Producing the Same 



The present invention relates to the area of filter technology and ceramics and 
concerns ceramic multi-layer filters and a process for their manufacture, like those that 
can be used, for example, to separate oil-water emulsions in metal cutting fabrication, to 
clarify beer, to purify gas, to split gas or to separate liquid-solid mixtures. 



Despite the commercial successes of ceramic UF/MF membranes in recent years 
and the continuing growth of demand, a substantial disadvantage remains as compared 
to the much more prevalent polymer membranes: the relatively high price per filter 
surface. 



Ceramic filter materials are normally built up of sintered-together particles whose 
interstices form the porosity. Obtaining the highest possible proportion of pore volume 

1 5 and the most uniform and closely distributed pore size distribution possible is required 

for filtration purposes. As a result, it is preferred for ceramic powder with a closely 
distributed grain size distribution to be used for manufacturing ceramic filter materials 
since these offer the best of the above-mentioned properties. Powders with closely 
distributed grain size distribution are known and standardized from the abrasives 

20 industry. 



Normally, ceramic membranes are made of a muhi-layer system of porous 
ceramic whose individual layers have different pore widths. The actual filtering layer is 
the thinnest and most micro-porous of the system. It is situated on a coarsely porous and 
thicker layer, and this in turn on the next layer, etc. The coarsely porous material forms 
the support, which simultaneously assumes the mechanic carrier function of the overall 
system and also frequently forms the filtrate collection structures. The intermediate 
layers between support and layer serve to reduce the interstices between the coarse 
particles of the support and the support of the finer particles of the subsequent layer. 
Depending upon the desired size of separation, at least one layer, but most of the time at 
least two layers are currentiy applied on the support for micro-filtration membranes (size 
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of separation 1000 nm to 200 nm), at least two, but for the most part more than three 
layers are applied on the support for ultra-filtration membranes (size of separation 100 
nm to 10 nm) and more than three layers are applied on the support for nano-filtration 
membranes (size of separation less than 10 nm). 

5 

Manufacturing the above-mentioned ceramic membranes takes places by first 
forming, drying and firing the support, then the first layer is applied, dried and fired, then 
the next layer is applied, etc. until the layer made of the finest particles is applied, the 
layer formed is dried and fired. The sintering takes place in accordance with the degree 
1 0 of fineness of the coating with much lower temperatures than with the support. 

The majority of the cost in manufacturing arises due to the multiple repetition of 
the cycle "coating, drying, sintering." The thermal treatment steps within the process 
chain are already the most expensive as such so that multiple repetition increases this 
15 share immensely. In addition, a cost-intensive manual effort arises along with the other 

steps. 

The joint sintering of ceramic layers made of different ceramics has been known 
as such for a longer period of time from the fabrication of ceramic multi-layer elements 
20 for applications in microelectronics. The term LTCC for "low temperature cofiring 

ceramics" was coined for this. 

However, in this case, layers of different ceramics that have different properties 
(such as insulating and conductive) are sintered with one another with the goal of 
achieving the highest possible density of the layers (for example, US 3978248, US 
25 5683528). 

On the other hand, in the case of ceramic filter elements, the most similar ceramic 
layers possible, differing from one another only in terms of their pore sizes, are supposed 
to be sintered jointly. According to the above-mentioned principle of manufacturing 
30 porous ceramics, this means that layers of the same ceramic, but with different degrees 
of grain fineness, must be sintered jointly. 
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The main problem with cofiring is the different sinter activity of variously fine 
powders as a result of difference volume/surface relations. As a result, coarse powders 
require very high temperatures for a stable grain-grain connection, which originates via 
surface diffusion or via evaporation or condensation mechanisms. 

In the case of very fine powders, on the other hand, the sintering activity is so 
high that, with equally high temperatures as a result of volume diffusion, a strong 
densification takes place that is accompanied by grain growth. In this connection, the 
pore volume diminishes and the pore size distribution shifts in the direction of larger 
pores. This process is associated with a high volume shrinkage, while the grain-grain 
bond subsides in the case of coarse powders with lower shrinkage. 

But even slight differences in the shrinkage of multi-layer elements with 
simultaneous sintering lead to a distortion of the multi-layer element or to internal strains 
that reduce the mechanical load-bearing capacity. In addition, the shrinkage itself is 
undesired since it leads to changes in the dimensions of the ceramic formed pieces that 
are difficuh to reproduce and make expensive refinishing steps necessary in order to be 
able to comply with narrow dimensional tolerances. 

According to WO 96/30207, a process is known in which the shrinkage 
adaptation of a component of a multi-layer system is achieved by the use of nanoscale 
powders. In the case of coarsely porous filters, coarse powders are used and the 
nanoscale powder is added to the mixture to promote its fusion, while, the case of fine 
powders, the nanoscale powder itself is used and sintering inhibitors are added in order 
to prevent fusion that is too strong. Agglomerates of the nanoscale powder are also used 
as coarse powder. 

Disadvantageous in the case of this process, however, is the fact that precisely 
coordinating the shrinkage of the individual components requires relatively expensive 
experiments, the processing of nanoscale powders is very expensive (for example in the 
case of dispersion), and the powders are very expensive. In addition, the mixing of 
powders with different degrees of fineness causes a reduction in the pore volume, which 
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is undesirable for filter applications. 

The variations for multi-layer filters cited in the exemplary embodiments mention 
shrinkages of 5% for the support and 4% for the layer, which leads to great problems in 
practical application. 

According to WO 90/15661, a simultaneously sintered two-layer filter is known 
in which the sintering behavior of the support (called "membrane" in this case) is adapted 
to the sintering behavior of the layer (called "film" in this case) by a fine powder fraction 
being added to the coarse powder (4 nm up to 10% of the diameter of the coarse particles) 
and/or a sintering auxiliary agent being used in order to adapt the sintering temperature 
of the support to that of the layer. 

In this connection, the problem also occurs, however, that the pore volume of the 
support is reduced by adding the fine powder fraction and coordinating the shrinkage of 
the layer to that of the support requires expensive experimentation. The difficulty of the 
process becomes clear in that the shrinkage of the film is supposed to be reduced 
additionally by high solid loading of the powder dispersion, which is particularly difficult 
to achieve in the case of fine powders. In addition, the sintering is conducted under 
pressure load in order to prevent distortion. The shrinkages of the overall system cited 
in the exemplary embodiments lie between 4 and 11%. 

As a whole, two principle problems can be recognized that occur in the case of 
joint sintering of layers of different grain fineness with the same (low or high) 
temperature: 

a) The different bond strengths of the powder particles i.e., in the case of high 
temperature, good bonding of the support, but strong sintering of the layer; in the 
case of low temperature, good formation of the layer but poor bonding of the 
support (as a consequence, for the purpose of avoiding these problems, every 
layer type is fired at different temperatures, which differ up to 1200 K). 

b) The different shrinkage, which leads to crack formation and delaminations in the 
layer. 
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Problem b) leads to very special requirements being placed on layer structure in 
order to avoid cracks and delaminations. Thus, the following is cited in R.R. Bhave, 
Characteristics and Application, Van Nostrand Reinhold, New York, 1991: 

The layers must be very thin (MF membranes between 25 and 50 ^m, UF under 
5 10, to some extent under 5 |j.m). 

The roughness of the support should be low. 

Significance is attached to the grain shape of the coating powder. 

The invention is based upon the objective of disclosing ceramic multi-layer filters, 
1 0 which can be simultaneously sintered despite different particle sizes of the powders in the 

individual layers, and which can be manufactured in a more cost-effective manner as a 
result. 

The ceramic multi-layer filters in accordance with the invention are manufactured 
1 5 in accordance with the invention by the sintering temperature and material system being 

selected in such a manner that the powders used remain passive, i.e., that their size, 
morphology, and composition/crystal structure does not or only negligibly alters. The 
bonding of the particles takes place during sintering via an additional liquid phase, which 
encases the powder particles and connects on the contact surfaces. This liquid phase 
20 must be coordinated with the sintering temperature and the material system in such a way 

that 

The liquid phase has a low viscosity with the selected sintering temperature and 
good wetting of the powder takes place. 

The liquid phase enters into no reactions or only slight reactions with the powder. 
25 - The liquid phase itself has an increased surface tension in order to avoid being 

absorbed into the capillary system of the pores. 

Of particular advantage in the case of the solution proposed in accordance with 
the invention is that, when manufacturing the multi-layer filters, no or only a very low 
30 shrinkage occurs, essentially < 1%, for the entire layer compound and also no or only 

very slight differences occur in the shrinkage of the individual layers. 
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In addition, in the case of the solution proposed in accordance with the invention, 
no reduction of the pore volume occurs due to adapting the shrinkages of the different 
layers, like that which inevitably takes place according to the state of the art with all 
known processes via the process guidance selected in the particular case. As a result, 
5 manufacturing filters using the process in accordance with the invention is particularly 

advantageous. 

Advantageous in particular in the case of a high degree of fineness of the particles 
is a homogenous distribution of the liquid phase during preparation and a homogenous 
10 deposit during drying, as much as possible on the surface of the particles. Thermal or 

chemical methods of surface coating of powders (possibly co-precipitation) are possible 
for very fine powders. 

It is advantageous for silicon carbide powder to be selected as the ceramic powder 
1 5 and for a borosilicate glass to be selected as the liquid phase that occurs during sintering. 

It is also advantageous for aluminum oxide powder to be selected as the ceramic 
material and for an aluminum borosilicate glass or a lithium aluminvmi silicate glass to 
be selected as the liquid phase that occurs during sintering. 

It is also advantageous if the liquid phase that occurs during sintering partially or 
20 completely crystallizes during cooling. 

Commercial, closely fractionated abrasive powders are advantageously used as 
ceramic powders. 

Advantageously, the sintering is conducted under air and advantageously at 
temperatures between 700 and 1200° C. 

25 

The invention is explained in more detail in the following on the basis of several 
exemplary embodiments. 



30 



Example 1 
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900 g of a silicon carbide abrasive powder F500 (average particle size 30|im) is 
mixed with 100 g of a finely ground borosilicate glass (average particle size 2 fim), the 
mixture is processed with the standard auxiliary agents (PVA, PEG) into a film-casting 
slurry and processed from this on a film-casting bench into a ceramic foil with a thickness 
5 of 0.5 mm. A second film-casting slurry, which is produced fi-om 90 g of a siUcon 

carbide abrasive powder FIOOO (average particle size 4.5 ^m) with 10 g of the 
borosilicate glass powder and the standard auxiliary agents, is applied to the film that is 
beginning to dry so that a second 50 iim thick film originates on the first film. The 
originated two-layer film is dried using the usual methods, divided up into individual 

10 pieces of 100 x 100 mm and released and then sintered 90 minutes at 800° C under air. 

A sintered two-layer ceramic flat membrane originates, whereby both layers have an open 
pore volume of 35 to 40%, the thick, coarsely porous layer has an average pore diameter 
of 8 ^J-m and the thin, micro-porous layer has an average pore diameter of 1 jum. The 
shrinkage of the two-layer film is less than 0.1% and the sintered two-layer film is 

15 completely even. 

Example 2 

850 g of an aluminum oxide powder with an average grain size of 50 ^m is mixed 
20 with 1 50 g of a finely ground lithium aluminum silicate glass powder (average grain size 

3 |am), the mixture is processed with the standard auxiliary agents (PVA, PEG) into a 
film-casting slurry and processed from this on a film-casting bench into a ceramic foil 
with a thickness of 600 )im. A second film-casting slurry, which is manufactured from 
aluminum oxide powder with an average grain size of 5 |im and 15 g of the above- 
25 mentioned lithium aluminum silicate glass powder, which was ground to an average grain 

size of approximately 1 fxm, and the standard auxiliary agents, is applied to the film that 
is beginning to dry so that a second 50 ^im thick film originates on the first film. The 
originating two-layer film is dried using the usual methods, divided up into individual 
pieces of 100 x 100 mm and released, and then sintered 60 minutes at 950° C under air. 
?0 A sintered two-layer ceramic flat membrane originates, with both layers having an open 

pore volume of 35 to 40%, the thick, coarsely porous layer having an average pore 
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diameter of 10 |a.m and the thin, micro-porous layer having an average pore diameter of 
approximately 1 |im. The shrinkage of the two-layer film is < 0. 1% and the sintered film 
is completely even. 



Ceramic multi-layer filter made of at least two layers of the same or different 
ceramic materials with a different particle size of the ceramic particles in the 
individual layers, where one layer is a support layer and at least one other layer 
is present as a layer with ceramic material with a smaller particle size, in which 
the particle surfaces of all ceramic particles in the layers are wet entirely or 
partially with at least one material, which wets the surface of the ceramic particles 
well and has the same or approximately the same thermal coefficient of expansion 
as the ceramic particles, and the particle size, particle morphology and particle 
composition/crystal structure is not altered or only slightly altered compared to 
those of the powder that is used and in which spot and/or surface connections are 
formed between the particles, where the pore volume and pore size between the 
particles is reduced by the material only slightly or only partially but not by more 
than 50%. 

Ceramic multi-layer filter according to claim 1, in which, when forming more 
than two layers as layers on the support, the particle size of the ceramic material 
diminishes in the direction going away from the support. 

Ceramic multi-layer filter according to claim 1, in which the ceramic particles of 
the support layer and at least the one additional layer are comprised of layers of 
the same ceramic material, preferably silicon carbide or aluminum oxide. 

Ceramic multi-layer filter according to claim 1 , in which the ceramic material in 
all layers of the filter and the material which wets the surfaces of the ceramic 
particles, possess the same composition in all layers of the filter. 

Ceramic multi-layer filter according to claim 1 , in which the material that wets 
the surface of the ceramic particles and forms the spot and/or surface connection 
between the ceramic particles is a borosilicate glass or an aluminum borosilicate 
glass or a lithium aluminum silicate glass. 
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6. Ceramic multi-layer filter according to claim 1 , in which the quantity of material, 
which wets the surface of the ceramic particles and forms the spot and/or surface 
connection between the ceramic particles, is selected in terms of size in such a 

5 way that the pore volume and the pore size between the particles is reduced only 

slightly by the material, preferably not more than 10%. 

7. Ceramic multi-layer filter according to claim 1 , in which the ceramic particles of 
at least two layers differentiate from one another in a ratio of 1 : 5 to 1 : 10 in 

10 terms of their average particle size. 

8. Ceramic multi-layer filter according to claim 1, in which the particles of the 
support layer have an average particle size of 20 to SOjj-m. 

15 9. Process for producing a ceramic multi-layer filter according to one of claims 1 

through 8, in which at least two ceramic slurries are manufactured from at least 
two ceramic powders of the same or different composition but different particle 
sizes with the additional of known forming and sintering auxiliary agents, where 
the particles of the ceramic powders are wet with a material or a material is added 

20 to the ceramic slurries in powdered form, which wets the surface of the ceramic 

particle well with a temperature increase and has the same or approximately the 
same thermal coefficient of expansion as the ceramic particles, and which does 
not or only slightly alters the particle size, particle morphology and particle 
composition/crystal structure compared to those of the powder that is used and 

25 which forms spot and/or surface connections in the case of a temperature change 

between the particles, where the material is only added in the quantity or in the 
quantity that coats the ceramics particles so that the pore quantity and pore size 
between the particles is reduced by the material only slightly or only partially but 
not more than 50%, one or more layers are formed and dried from the slurries, 

50 where, after partial or complete drying of a layer, another layer with ceramic 

particles with a smaller particle size than the already dried layer can be formed 
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on it, and at least two layers are placed over one another and/or connected with 
one another and jointly subjected to a temperature increase, which leads to the 
formation of the spot and/or surface connection between the ceramic particles by 
the material. 

1 0. Process according to claim 9, in which a material is used that forms a liquid phase 
during the temperature increase. 

1 1 . Process according to claim 9, in which a material is used whose liquid phase has 
a high surface tension. 

12. Process according to claim 9, in which a material is used whose liquid phase 
partially or completely crystallizes during cooling. 

13. Process according to claim 9, in which, when adding pulverized material to the 
ceramic slurries, it is distributed homogenous ly in the ceramic slurry and, after 
drying, is distributed homogeneously on the surface of the ceramic particles. 

14. Process according to claim 9, in which the ceramic particles are wet with the 
material before manufacturing the ceramic slurry. 

15. Process according to claim 14, in which the ceramic particles are wet with the 
material by means of chemical methods, preferably by co-precipitation. 

16. Process according to claim 9, in which the temperature increase is carried out 
under air. 

17. Process according to claim 9, in which the temperature is increased to a range 
between 700° C and 1200° C. 

18. Process according to claim 9, in which the ceramic powders used are closely 



fractionated abrasive powders. 
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plural names are listed below) of the subject matter which is 
chimed and tor wj-jich a patent is sought on the invention entitled 

CERAMIC MULTILAYER FILT ERS AND METHOH FOR 
PRODLrcrNfi TH E SAME 

the specilicaiion of which is attached hereto unless the following 
box is checked; 



El wAirde angemeldet am 3 Dezember 1999 . 



r der US-Anmeldcnummer _...09/S56.495 

jind V, urde am abgeandert (falls zutreffend) 

iQBder 

utiter der POT internationalen Annieldungsnurnraer 

PCT^EP99/09479 und wurde am abge^nden (falls 

zu^effend). 

Icfcbestatige hiermit, dafl ich den Inhalt der oben angegebene Paten- 
tanmeldung, einschiiefJlich der Ansprilche, die eventuell durch einen 
oben crw^hnten Zusatzantrag abgeandert wurde, durchgcschcn und 
vei^anden habe. 

Ichjrkenne meine Pflicht zur Offenbarung jeglicher Informatiqnen 
an. die zur Pnifung der PatemfShigkeit in Einklang mit Titel 37, 
Code of Federdl Regulations, § 1 ,56 von Belang sind. 

Ich beanspruche hiermit auslSndische Prioritatsvorteile gemaiS Title 
35, US-Code, § 119 (a)'(d), bzw. § 365(b) alter unten aufgefiihrten 
Auslandsanmeldungcn fur Patentc oder Erfinderarkunden, oder § 
365(a) aller POT internationalen Anmeldungen, welche wenigjtens 
ein Land turner den Vereingten Staaten von Amerika benennen, und 
babe nachstehend durch ankreu2;en sSmtliche Auslandsanmelduneen 
fur Patents bzw. Erfinderurkunden Oder PCT intemationale 
Anmeldungen angegeben, deren Anmeldetag dem der Anmeldung, 
lilr weiche Prioritat beansprucht wird, vorangeht. 

Prior Foreign Apphcations 
Friihere auslandische Anmeldungen 



1^ was filed o n ..Decembetii.. 1999 



United States Application Number 09/856.495 

and was amended on (if applicable) 



PCT International Application Number PCT/EP9 9/09479 
and was amended on (if applicable). 

1 hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendinent referred to above. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. 

I hereby claim foreign priority under Title 35, United States Code 
§ 1 19 (a-d) or §365(b) of any foreign application(s) for patem or 
inventor's certificate, or §365(a) of any PCT international 
apfjlication which designated at least one countiy other than the 
United States, listed below. I have also identified below, by 
checking the "No" box. any foreign application for patent or 
inventor's ceriificaie, or of any PCT international application 
having a filing date before that of the application on which 

priority is claimed: 



Prioriiy Claimed 
Prioritat? anspruch 



198 S7 591.2 



(Number) 
(Nummer) 



(.Country) 
(Land) 



14/:Dfcc-ember/l99S 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day/MonthA:''ear Filed) 
(Tag.'Monat/Jahr der Anmeldung) 

(Day/MontliTear Filed) 
(Tag/Monat/Jahr der Anmeldung) 



□ 

Yes 
Ja 



□ 

No 

Ncin 

□ 

No 

Nein 



□ Zusatzliche einstweilige Anmeldungsnummem sind ii 
Prioritatsanhang aufgefiihrt, 



C Additional foreign application numbers are listed 
on a supplemental priority sheet attached hereto. 



iF34 0 .WPf 



, German Language Utility or Design Patent Application Declaration 



Ich beanspruche hiermit Prioritatsvorteile unter Title 35, US-Code, § 
1 19(c) aller US-Hilfsannieldungcn wie unten ayfgezahlt. 



I hereby claim the benefit ynder Title 33, United States Code 
§ 1 19(e) of any United States provisional applicatidin(s) listed 
below. 



(Application Number) 
(Aktenzeichen) 



(Application Number) 
(Aktenzeichen) 



(Application Number) 
(Aktenzeichen) 

n Zusatzliche einstweilige Anmeldungsnuinmern sind im 
ergSnzenden Pnoritatsanhang aufgeftlhn, 

Ich beanspruche hiermit die mir unter Title 35, US-Code, § 120 
zusiehenden Vorteile all^r unten aufgeflJhrten US-Patentanmeldungen 
bzw, § 365(c) aller PCX intemationalen Anmeldungen, welche die 
Ytfeimgten Staaten von Amerika benennen, und erkenne, insofcm der 
Gsgenstand ernes jeden fraheren Anspruchs dieser Patentanmeldung 
nvs£x m einer US-Paientanmeldung, bzw, PCT iniernationalen 
AiiDieldury m in einer gemaU dem ersten Absatz von Title 35, US- 
Cede, § 1 12 vorgeschriebencn Art und Weise offenbart wurde, meine 
Pfticht 2ur Offenbarung jeglicher Informationen an, die zw Priifung der 
Pstentfehigkeit in Einklang mit Title 37, Code of Federal Regulations, | 
1 |£ \on Belang sind und die im Zcitraum zwischen dem Anracldctag 
der fruhcrcn Patentanmeldung und dem nationalen oder im Rahmen des 
Vertrags liber die Zusammenarbeit auf dem Gebiet des Patentwesen 
(P-CT) gultigen intemationalen Anineldetags bekannt gewoiden sind. 



(Day/MomhA''ear Filed) 
(Tag'Monat/'Jahr der Anmeldung) 



(Day/Monih/'Year Filed) 
(Tag^MonatOahr der Anmeldung) 



(Day/Month/Year Filed) 
(Tag/Monat/Jalir der Anmeldung) 

□ Additional provisional application numbers are listed 
on a Supplemental priorit>' sheet attached hereto. 

T hereby claim the benefit under Title 35, United States Code 
§120 of any United States applicaxion(s), or §3$5(c) of any 
PCT international application designating the United States, 
listed belo^v and. insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States 
Code § 112, 1 acknowledge the duty to disclose information 
which is material to patentability as defined in Title 37, Code 
of Federal Regulations §1.56 which became available 
betv\'een the filing date of the prior application and the 
national or PCT international filing date of this application. 



(Application No.) 
(Aktenzeichen) 



(Application No.) 
(Akten2eichen) 



(Day/MontlvTear Filed) 
(Tag/Monat/Jahr eingereicht) 



(Day/MontlVYear Filed) 
(Tag/Monat/Jahr eingereicht) 



1^ Zusatzliche USA oder iniemationale Anmeldungsnununem smd 
im crganzenden Prioritatsanhang aufgefUhrt. 

Ich erklare heirmit, daU alle in der vorliegenden Erklarung von mir 
geraachte .'\ngabcn nach bestem Wissen und Gewiasen der Wahrlieit 
entsprechen, und femer dafi ich diese eidesstattliche Erklarung in 
Kenntnis desscn ablege, dafl wissentlich und vorsStzlich falsche 
Angabcn oder dergleichen gemsfi § 1001, Title 18 des US-Code strafbar 
sind und mit Oeldstrafe und/'odcr GefMngnis bestraft werden kdnnen und 
daB derartige wissentlich und vorsatzlich falsche Angaben die 
Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren eneiiten Patentes gef^rden konnen. 

Hiermit bevollmachtgt der Unterzeichnetfi den hier m genannten 
entweder USA-Anwalt oder Stellvertreter, in der Abwesenheit einer 
direkten Verstandigung zwischen den USA-Anwalt oder Stellvertreter 
und dem Unterzeichneten Anweisungen, die der der Anmeldung 
betreffend dem Patent und Warenzeichen Arot xugcstellt werden, von 
entv/eder seinem auslandischen Patcntvertreter oder Stellvertreter der 
Gesellschaft anzunehmen und auszufuhren. Sollte sich das Personal 
andem, von dem Anweisungen aagenommen werden mogen, dann vvird 
der hierin genannie USA'Anwalt oder Stellvertreter entprechend von 
dem Unterzeichncten benachrichtigt. 



(Status) 

(patentiert, schwebend, aufgegeben) 
(patented, pending, abandoned) 



(Status) 

(patentiert, schwebend, aufgegeben) 
(patented, pending, abandoned) 

D Additional U.S. or international application numbers are 
listed on a supplemental priority sheet attached hereto, 

I hereby declare that all statements made herein of my ov.'n 
knowledge are true and that all statementii made on 
information and belief are believed to be hue; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the \ alidity of the application or any patent 
iisued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent 
named herein to accept and follow instruction$ from either 
his foreign patent agent or corporate representative, if any, as 
to any action to be taken in the Patent and Trademark Office 
regarding this application without direct communication 
between the U.S. attorney or agent and tlie undersigned. In 
the event of a change in the person.5 from whom instructions 
may be taken, the U.S. attorney or agent named herein will be 
so notified by the undersigned. 



German Language Utility or Design Patent Application Declaration 



VEIITRETUNGSVOLLMACHT: Als benaiimer Erfinder 
beauf-trage ich hiermit den sich mit der Kundennummer 
t3Cfas$endcn Patentanwalt (Patentanwalte) und'oder 
Patent- A genten mit der Verfolgung der vorliegenden Paten- 
tanmeldung sowie mit der AbwickTung aller damit verbundenen 
Geschafte vor dem Patent-und Warenzeichenamt und weise an, dass 
alle Koirespondenz mit dieser Kuiidennumtner addressien wird. 



KUNDENxNUMMER 7055 



Die emannten Patenanwiilte sind zu-t- Zeil; 



Vv'eil F. Greenblum Reg. No. 28^194^ 
Bruce H. Bernstein Reg. No . 29,027 



Arnold Turk 
James L, Rowland 



Reg. No. 33JS^ 
~ " .32,674 



POWER OF ATTORINEY: As a named inventor, I hereby 
appoint tht atiorrioy(3) and/or agentCs) associated with the 
Customer Number provided below to prosecute tbis application 
and transact all business in the Patent and Trademark Office 
connected therewith, snd direct that iill correspondence be 
addressed to that Cystomer Number; 



CLSTOMER NUMBER 7055 



The appointed attorneys presently include; 

Stephen M. Roylance Reg. No. 3..L296., 

Leshe J. Papemer Reg. No. 33,329 

William Pieprz Reg. No. 33,630 

William E. Lyddane Reg. NQ.?IT 5gr" 



: Greenblum & Bernstein, P.L.C. 

1941 Roland Ciarke Place 
ResTon,VA 20191 



Tc^ongesprSche bitte richten an: Direct Telephone Calls to: 

1= Greenblum & Bernstein, P.L.C. 

'% (703)716-1191 


Vor-und Nachnamc dcs emzigen oder ersten Erfmders. t 
ABLER, Jerg /- 


name of sole or first inventor 
-^DLER, J6rg 


UiSr$chrjft des Erfmders Datum 


Inventor's signature Date 


Mej^ep?; Deu tschland 


/Resjaence 
.JamSgnj Germany 


Staatsangehorigkcit 
Deutsphiand 


Citizenship j-~-r~~, 
Germany , ( 


Postanschrift 

SchloiSstiifen 2, D-01662 Meissen^ Deutschland 


Post Office Address 

Schlossstufen 2, D-01662 Meisacn, Germany 


Vor-und Nachname des zweiten Miterfmders (falls zutreffend) 
LENK. Reinhard «^ ' 


jZiull name of second joint inventor, if any 
LENK. Remhard 


Unterschdft des zweiten Erfmders Datum 


Second Inventor's Signature Date 


Wohnsitz 

GroBschOnau, Deutschiand 


Residence 

GrossschCnau^ Germany 


StaatsangehSrigkeit 
Deutschiand 


Cinsenship 
Germany .IJ^X 


Postanschrift 

Buchbcrgstrassc 12, D-02779 Groflschdnau. Deutschiand 


Post Office Address 

Buchbfirsstrasse 12, D-02779 GrosSschonau, Germany 


(Bitte ent.?prechende Informationen und Umerscbriften iin Falle 
von dritterv und weiteren Miterfmdern angeben). 


(Supply similar information and signature for third and 
subsequent joint in^'entors), 



German Language Utility or Design Patent Application Declaration 


Vgr-und Nachnanw des dritten Miterfinders: <A 4j 
RICHTER, Hans-Jlirgen ^ 


•^Full name of third inventor, if any 
RICHTER, Hans-JQrpen 


Unterschrift des driuen ^'finders Damm 


Third Inventor's signature^ Date 


Wohnsitz 

Dresden, Deutschlaiid 


Residence 
DresdeHj^^Germany 


Staatsangeharigkeit 
Demschland 


Citizenship , 


Postanschrift 

Bismarksirasse 1, D-01257 Dresden, Deutschland 


Post Office Address 

Bismarkstrasss 1, D-0l2o7 Dresden, Germany 


Vor-und Nachname des vierten Micerfinders (falls zutfeffend) 


Full name of fourth inventorj if any 


UntersciiJift des vietten Eifinders Datum 


Fourth Inventor's Signature Date 


Wohnsitz 


Residence 


■'StaatsangehSrigkeit 


Citizenship 


Posianschrift 


Post Office Address 


Vor-und Nachname des fUnften Miterfmders (falls zutreffend) 


Full name of fifth inventor, if any 


Lnterschnft des funften Erfinders Datum 


Fifth Inventor's Signature Date 


Wohnsitz 


Residence 


Staatsangch^rigkcit 


Citizenship 


Pcstanschrift 


Post Office Address 


Vor-und Nachname des sechstcn Miterfindcrs (falls zutreffend) 


Full nanne of sixth inventor, if any 


Unterschrift des sechsten Erfinders Datum 


Sixth Inventor's signature Date 


Wohnsitz 


Residence 


StaaisangerhOrigkeit 


Citizenship 


Postanachrift 


Post Office Address 


(Bitte entsprechende Inlbrniatioiien und Uiiterschriften im Falle 
von dritten und weiteren Miterfindem angeben). 


(Supply similar information and signature for seventh and 
sisbsequettt joint inventors). 



